P-001: Is 99Tcm Thyroid Planar Imaging Suitable for Evaluating Residue Thyroid after Thyroidectomy: Comparing with I131 Scan after Radioiodine Therapy

**S. Wu**

Nuclear Medicine, Xinhua Hospital, Shanghai, China

**Objective**: In China,99Tcm thyroid planar imaging was the most popular way to evaluate the residue thyroid after thyroidectomy. This study wanted to observe the difference between 99Tcm thyroid scan and I131 scan after radioiodine therapy in thyroid cancer.

**Materials and Methods**: Total 103 histologically proven papillary thyroid cancer (PTC) patients(pts) in recent 2-year were collected into the study(42 male,61 female, age 44.5±14.4y). The images were respectively interpreted by 2 nuclear medicine doctors with a 5-point method, unknown the patients information. The data were analyzed by Logistic Regression.

**Results**: 34/103 (33%) pts had the same score in two scan, especially the high score (≥3).But it was been up regulated in I131 scan in other 69(67%) pts. And most of the pts who had small score(0-1) in 99Tcm scan would be higher in I131 whole-body scan.9 pts even showed lung and lymph nodes metastases in I131 scan, which were confirmed by CT and more than one year follow-up. The giving doses (OR=1.135,95% CI 1.026-1.255) and the level of blood triiodothyronine (T3) (OR=0.001,95% CI 0.0-0.206) had relationship with thyroid stimulating hormone.

**Conclusion**: 99Tcm thyroid planar imaging may not suitable for evaluating residue thyroid compared with I131 scan.

P-002: Tc-99m MIBI Scintigraphy for the follow up Evaluation of Differentiated Thyroid Carcinoma Patients after Therapy

**R. Yudistiro**, **B. Hidayat**, **H. Kartamihardja**, **J. S. Masjur**

Nuclear Medicine, Universitas Padjadjaran, Bandung, Indonesia

**Introduction**: Long-term follow-up should be performed in post-total thyroidectomy and radiothyroablation with NaI-131 Differentiated Thyroid Carcinoma (DTC) patients. Thyroglobulin serum (Tg-off) and Thyroglobulin-antigen antibody (AbTg) level in stimulating TSH should be measured in follow-up assessment every 6-12 months. NaI-131 scintigraphy is done to detect location of remnant thyroid and/or metastases. Nevertheless, NaI-131 scintigraphy has some disadvantages, such as patient\'s discomforts and stunning effect. Tc-99m MIBI is already common used for myocardial perfusion scan and recently is used for tumor seeking agent. Some studies showed varied results for the usage of Tc-99m MIBI scintigraphy in post-therapy DTC patients follow-up, so the advantages of Tc-99m MIBI scintigraphy is still controversy.

**Aims**: To evaluate diagnostic value of Tc-99m MIBI and NaI-131 scintigraphy for post-therapy DTC follow-up patients' using Tg-off level as gold standard.

**Materials and Methods**: In this study we performed diagnostic test to evaluate sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and accuracy of Tc-99m MIBI and NaI-131 scintigraphy using Tg-off level as gold standard. We evaluated 56 post-therapy DTC patients while doing follow-up assessment after therapy. Tc-99m MIBI scintigraphy was done when subjects were in thyroxin suppression therapy. Withdrawal of thyroxin suppression therapy was done at 3 -- 4 weeks before follow-up assessment. Tg-off, AbTg, TSH level and administration of NaI-131 orally was done at follow-up assessment. NaI-131 scintigraphy was done at 24 and 48 hours after the administration of NaI-131.

**Results**: Tc-99m MIBI is more sensitive compared with NaI-131 with sensitivity value is 86.7% versus 80%. NaI-131 is more specific compared with Tc-99m MIBI with specificity value is 87.8% versus 82.9. PPV, NPV, and accuracy for Tc-99m MIBI scintigraphy are 65%, 94.4%, and 83.9%. PPV, NPV, and accuracy for NaI-131 scintigraphy are 70.6%, 92.3%, and 85.7%. Analytical statistics using Chi Square Test (95% Confidence Interval) showed there is significant difference between Tc-99m MIBI and NaI-131 scintigraphy (*P*\<0.001).

**Discussion**: There is significant difference in the diagnostic value between Tc-99m MIBI and NaI-131 scintigraphy for post-therapy DTC patients' follow-up. Tc-99m MIBI is sensitive but less specific for post-therapy DTC patients' follow-up. This study showed that Tc-99m MIBI scintrigraphy is also able to detect more positive results in patients with AbTg positive.

P-003: Effect of I-131 Large Dose Thyroid Carcinoma Therapy on Submandibular and Parotid Glands: Quantitative Analysis of Salivary Excretion Pre and Post Therapy

**O. P. Sinha**, **M. Mayank**, **R. Tiwari**, **S. Rachch**, **M. K. Soni**, **V. Bhatt**

Nuclear Medicine, Gujarat Cancer and Research Institute, Ahmadabad, India

**Introduction**: Radioiodine was first introduced in 1940 as an oncologic therapeutic agent after more than 70 years I-131 has become the agent of choice and now available in many countries. Sialadenitis is direct result of radiation injury from iodine uptake, which can be seen on a post- therapeutic whole body scan. The complication can be divided into acute and chronic radiation Sialadenitis. Damage to salivary gland can be quantitated through technetium pertechnetate scintigraphy. This study shows large reduction function of salivary gland.

**Patients**: Total of 190 patients was included in this study. Group A- 80 pts. Got 30-80mci I-131. Group B- 90 patients got 100mci. Group C- got 120-200mci of I-131.

**Materials and Methods**: Technetium procured from BRIT, Mumbai. Pre and 1-month post therapy 99Tc0- scan done on all patients with GE Infinia gamma camera.

**Results**: We quantified the salivary excretion pre and 1-month post- radioiodine therapy. In all patients pre- therapy salivary excretion was 50-70% but after therapy group A, B and C showed different results. Group A- post therapy excretion was 25-45%, group B-20-30%, group C 10-20%. These results clearly shows that when the I-131 dose increases salivary excretion decreases. Sequentially, keeping a piece of lemon in the mouth for 48hrs reduced the dose to salivary gland and excretion also improved.

**Conclusion**: Sialadenitis can be prevented with lower activity of prescribed I-131, good hydration, use of sialogogues and lemon juice. Low risk patient who require remnant ablation with I-131 should be given the lowest dose of I-131.

P-004: Serum Thyroglobulin Level Alone Is Not Enough To Monitor Persistence or Recurrence Disease of Differentiated Thyroid Carcinoma

**Aisyah Ellianti**

Faculty of Medicine Andalas University, Dr. M. Djamil Hospital, Padang, Indonesia

To monitor persistence or recurrence of disease and to evaluate the effectiveness of treatment for differentiated thyroid cancer (DTC), serum thyroglobulin (Tg) is widely accepted as a tumor marker. However, Tg level can be misleading in certain instances in which levels are low but have recurrence. The aim of this study is to prove that Tg test alone is not conclusive in monitoring persistence or recurrence of disease in patients with DTC. A retrospective study was conducted for 40 patients, 36 females and four males, who received I-131 therapy during a 2- year period, 2008-2010, and of an age group of 19 to 78 years. During the follow-up, Tg and anti-Tg antibody (TgAb) were examined after four weeks period of levothyroxine hormone withdrawal. Additionally, bone scintigraphy was performed. Tg level, \>2 ng/mL, was regarded as a persistence or recurrence disease, with Tsh levels of \>30 uIU/mL.

Serum thyroglobulin \>2ng/mL and negative TgAb were discovered in 6/40 patients, comprising 15% of the total number. Two out of those 6 patients had shown a high uptake at sternum and caput of os.femur dextra with bone scintigraphy; however, negative uptake of I-131 on whole body scan after therapy. Tg ≤ 2ng/mL and TgAb negative were discovered in 34/40 patients, comprising 85% of the total number. Four out of the 34 patients had shown an abnormal uptake in the bone scan. The first had a diffuse uptake at os.parietal bilateral and sacro-iliac joint dextra on bone scan; however, none was discovered at these sites after therapy with I-131 under whole body scan and very light uptake level at thyroid bed. The second patient had also an abnormal uptake at os.costa V dextra with bone scintigraphy; however did not show after therapy with I-131 under whole body scan. Moreover, a follow-up, six months later, had shown no uptake at that site. The remaining two patients had concurrent results of bone scintigraphy and I-131 whole body scan after therapy. From the above, we conclude that serum thyroglobulin test cannot be considered as a single indicator in monitoring thyroid cancer; furthermore, TgAb examination and imaging tests, such as bone scintigraphy, should be included to improve diagnostic value in identifying persistence or recurrence disease. All test results should be treated on a case-by-case basis and not as a general guide, where test results cut-off point confirms variation in values.

P-005: Pattern of Metastases in Well-differentiated Thyroid Microcarcinoma

**S. Fithriany**, **B. Hidayat**, **B. Darmawan**, **A. H. Kartamihardja**, **J. Masjur**

Department of Nuclear Medicine, Hasan Sadikin Hospital Bandung, Indonesia

Surgery (lobectomy, near-total thyroidectomy) is the primary treatment of well-differentiated thyroid carcinoma (DTC). According to ATA recommendation 2009, thyroid lobectomy alone may be a sufficient treatment for the small nodule (\< 1cm), low- risk, unifocal, intrathyroidal carcinomas in the absence of prior head and neck irradiation or radiologically or clinically involved cervical nodal metastases. DTC may spread to lung, bone, liver and lymph node, but metastases from differentiated thyroid microcarcinoma is uncommon.

We had five patients (4 PTC, 1 FTC) who presented with metastases in various organs as the first sign of DTC, without visible or palpable lump in the thyroid gland. The presenting symptoms of 4 PTC patient were cervical lymphadenopathy due to suspected mycobacterium tuberculosis infection, blurred vision due to intracranial mass, fracture compression at lumbar bone with multiple vertebrae lumbar metastases based on anatomical imaging, and mass in parieto-occipital dextra. While the FTC patient had fracture compression at lumbar bone with multiple vertebrae lumbar metastases based on anatomical imaging as presenting symptoms. During work-up period, there is no primary malignancy. All patients underwent to surgery and the histopathological results showed metastases from thyroid carcinoma. After that, patients referred to total thyroidectomy, and the only abnormality macroscopic finding was small nodule (\<1 cm). Whole body scintigraphy after RAI-131in one PTC patient showed more extensive metastases at frontal, humerus, pelvis and femoral bones.

**Discussion**: Histopathology is the gold standard to differentiate type of DTC. Each type of DTC has its own metastases pattern. From these patterns, a clinician may decide management that influence patient\'s prognosis.

**Conclusion**: The possibility of thyroid carcinoma must be considered, from patients with suspected metastases as the presenting symptoms although no lump is palpable in the thyroid gland.

P-006: Outcome of Pregnancy after Radioactive Iodine Treatment

**Y. Dessie**, **B. Hidayat**, **B. Darmawan**

Department of Nuclear Medicine, School of Medicine Universitas Padjajaran, Dr. Hasan Sadikin Hospital West-Java Bandung, Indonesia

Radiothyroablation I-131 (RAI) is an effective treatment for high-uptake hyperthyroidism and as an adjuvant treatment for post-total thyroidectomy for well-differentiated thyroid carcinoma (DTC). The administration of 131-I is strictly contraindicated in pregnancy. The exposure from RAI-131 is a risk on fetal growth. The goal of this study was to investigate the outcome of pregnancy in patients with differentiated thyroid carcinoma and hyperthyroidism who became pregnant after RAI.

**Materials and Methods**: Retrospective study were done with the data collected based on medical records from our hospital between January 2004 until December 2010. RAI activity doses for hyperthyroidism between 4-12 mCi while for DTC between 80-150 mCi.

**Results**: RAI was delivered to 1064 hyperthyroidism and 127 DTC female subjects. A total of 12 pregnant subjects (4 hyperthyroidism, 8 DTC) were recorded during this study period. Five of these subjects (1 hyperthyroidism, 4 DTC) got pregnant within 6 months after the last administration of I-131. One of them had blighted ovum. This subject had been pregnant two weeks after receiving 100 mCi NaI-131 for thyroid ablation. The other eleven subjects had normal pregnancy, nine of them had delivered healthy term babies, and two of them are still in gravid.

**Discussion**: During the first and the second trimester of gestational age, the embryo undergoes rapid growth and development. At this point in time, embryonic cells are still able to differentiate into many types of cell. This period is extremely vulnerable for radiation exposure.

**Conclusion**: We conclude that radioiodine did not have any deleterious effect on fetus growth and development, that is if pregnancies occurred at least after six months exposure from RAI-131 treatment.

P-007: Radioactive Iodine Ablation in Young Adults with Differentiated Thyroid Carcinoma

**Y. T. Jelani**, **B. Darmawan**, **B. Hidayat**, **A. H. Kartamihardja**, **J. S. Masjur**

University of Padjadjaran, Bandung, Indonesia

**Introduction**: The prevalence of thyroid carcinoma in young adults is about 10% of thyroid malignancy cases. We reported our experience in using radioactive iodine (NaI-131) ablation for young adults with post-total thyroidectomy differentiated thyroid carcinoma.

**Materials and Methods**: A retrospective study was conducted in young adults subjects with differentiated thyroid carcinoma who has undergone post-total thyroidectomy and followed by radioiodine ablation therapy. Data was collected from 25 medical records in our department from 1998 to 2010. Histological and laboratory findings (serum TSHs, thyroglobulin/Tg and Anti-Thyroglobulin Antibody/ATA levels) were noted until at least six months after ablation. Only 15 patients were eligible. Complete response after ablation was defined if Tg serum level \< 3 ng/ml, with TSHs serum level \> 30 μIU/ml and no detected ATA level; outside this level was defined as residual disease.

**Results**: Of 15 subjects (12 females and 3 males, aged 13-21 years.), 9 subjects had papillary thyroid carcinoma / PTC (60%) and 6 subjects had follicular thyroid carcinoma / FTC (40%). Metastases were found in 5 subjects (33.3%) with loco-regional lymphatic metastases, 3 subjects (20%) with pulmonary metastases, one subject (6.6%) with bone metastases and one subject (6.6%) with metastases in soft tissue. The first ablation I-131 dose was given between 80-100 mCi. Next I-131 was given after 6- 12 months or more, if needed, by increasing the dose to 150 mCi. Three subjects (1 PTC, 2 FTC) had complete response after first ablation, one subject (1 PTC) after second dose, and one subject (1 PTC) after third dose. Four of five subjects had thyroglobulin serum level \< 10 ng/dl. Eighteen months after radioiodine ablation, 10 subjects (66.6%) were still positive for residual functioning thyroid tissue with thyroglobulin serum levels more than 10 ng/dl.

**Discussion**: The accepted management of differentiated thyroid carcinoma is total thyroidectomy, followed by radioactive iodine (I-131) ablation and suppressive doses of thyroid hormone. Complete response was found in 3 subjects after six months post- radioactive iodine ablation. Other studies used thyroglobulin serum level \< 3 ng/dl as the criteria of good response to therapy. Based on these criteria, good response was found in four patients with thyroglobulin serum level \< 3 ng/dl. Papillary thyroid carcinoma in young adults has a favorable prognosis. The favorable prognosis is associated with lymphocytic infiltration, as an anticancer reaction during the immunologic activity. Young adults usually have more advanced tumors, with local and distant metastases and have higher recurrence rates. Children under 10 years of age have very high mortality rates. In conclusion, it seems that age, histopathology classification, and distant nodal metastases are important factors for non-responsiveness of well-differentiated thyroid carcinoma in young adults to radioactive iodine ablation.

P-008: Applications of Nuclear Medicine Techniques in Diagnosis and Treatment of Differentiated Thyroid Carcinoma: Results in Vietnam

**Phan Sy An**

Nuclear Medicine and Oncology Centre, Bach Mai Hospital, Hanoi, Vietnam

Differentiated thyroid carcinoma (DTC) is a common disease in Vietnam. Nuclear medicine has been used for diagnose thyroid diseases and especially for thyroid cancer. However, the application of multimodalities (including radioiodine) in treatment of DTC has just been practiced since 1994. Till now, there are 8 Departments of Nuclear Medicine in Vietnam, where the treatment and follow up of thousands of DTC has been underwent in routine. This meta-analysis took data from the local published reports about this topic. The author has revealed some conclusions as follow:

NM technique in the diagnosis and treatment of DTC has high benefit. This method is safe and cost-effective.There are more and more NM departments in Vietnam has sufficient human resources, conditions and equipments to expand the utilities of NM techniques in diagnosis and treatment of DTC.From their own studies, Vietnamese NM physicians have confirmed specific and scientific knowledge in DTC management:Thyroid and whole body scintigraphy play an important role in diagnosis, monitoring and evaluation of DTC treatment outcomes.Ablation of postoperative remnant thyroid tissue in DTC is the first essential step in DTC treatment. Estimating doses (from 30-100 mCi) depends on several parameters individually. The results depend on many factors but the most important ones are the volume of thyroid tissue left after surgery, histopathology type (papillary response better than the follicular ones)...Almost department gained complete response: nearly 80%, partial response: 10%, no response: \<10%.Majority of our patients coming to physicians had metastases (lymph nodes, lungs, bones..) or recurrent. So they have been treated with multiple doses (between 2 - 5 times) to gain better treatment outcomes. Maximum dose was 512,2 +- 100,2 mCi.Clinical examinations and necessary laboratory tests are essential in diagnosis, evaluation and follow up. Determination of serum Tg and Anti-Tg levels, neck and whole body scintigraphy with I-131, bone scintigraphy with MDP-Tc-99m, lung perfusion with MIBI-Tc-99m, brain scintigraphy are very important.PET / CT have been used for DTC management in Vietnam. Its benefit in patients having difficulties in detecting distant metastases by SPECT, PET / CT with FDG has discovered more than 65.5% patients with metastases and/or recurrence but previously negative with I-131 SPECT.Tg, Anti Tg is being proved here. Results from some studies also showed that determination of both Tg and Anti Tg serum concentrations is very important, because 38.5% of patients clinically diagnosed as DTC having the positive scintigraphy (thyroid tissue remaining after thyroidectomy), but Tg levels were \< 10 ng/ml. The reason for this phenomenon is the higher Anti Tg levels (\> 16,85 +- 3,96 IU/ml).Some studies showed a discordance between the serum Tg (Tg ≤ 10ng/ml) and Anti Tg concentration (≤ 50 UI / ml) but a positive I-131 whole body scintigraphy (9.16% of 1037 DTC patients in Cho Ray Hospital). This issue need further study to answer a reason.

P-009: Differentiated Thyroid Cancer Ablation: 5 Years Experience in Limassol General Hospital

**O. Demetriadou**, **D. Kaolis**, **K. Hatjitoffi**, **N. Fasouliotis**, **A. Panayi**, **S. Kounma**

Department of Nuclear Medicine, Limassol General Hospital, Limassol, Cyprus

**Introduction**: The use of I131 in the treatment of patients with differentiated thyroid cancer has been well established in the past years. Thyroid cancer patients are given an ablation dose to eliminate the residual thyroid tissue after operation. The use of 131-I whole-body imaging before 131-I therapy, and whether "stunning" of the thyroid remnant occurs, remains under discussion. Therefore, nowadays different protocols of ablation therapy are in use in many centers: Ablation with standard dose without pre-therapy scan and or Pre-Therapy Scan and selection of the dose according to the results and or after dosimetric calculations.

**Materials and Methods**: Between January 2006 and June 2011 we examined 127 patients, 99 women- mean age 48.1. y (between 19-75 years) and 28 men-mean age 49.3 y. (between 30-74) with differentiated thyroid cancer (Papillary Ca, Follicular Ca and Papillary Ca- follicular variant) after operation. These patients are followed up according to the following protocol: Initial diagnostic WB and static neck scan was performed 3-4 weeks after total thyroidectomy (TSH and Thyroglobuline levels done on the day of I131 administration), 24 hours after administration of 2.8 mCi I131. Ablation with doses between 28 mCi and 150 mCi was performed one week after. Patients, who were administered doses higher than 28 mCi, were admitted in a dedicated room in Nicosia General Hospital and had post-ablation scan one week later. Follow up scans were performed between 8 months and one year, 4 years and 9 years post operation. Patients were 3-4 weeks on preparation (off Thyroxin). For the WB imaging a double-headed γ-camera Fillips Forte fitted with high energy collimators, matrix 256×1024, speed 5 cm/min, energy 364 KeV with 20% window was used. Static anterior neck image was imaged with matrix 256 for 5 minutes.

**Results**: A total of 82 patients out of 127 were followed-up. 46 patients were given 28 mCi, 28 p. between 100-120 mCi and 8 p. 140-150 mCi. The doses given were empirical taking into consideration the presence or absence of thyroid residua, lymph node or distant metastases on I131 WB diagnostic scan and the thyroid cancer risk (mentioned in the Textbook of Nuclear Medicine of Michael Wilson). 8 patients had abnormal first follow-up scan, 6 had minimal residua and 2 had lymph nodes.

**Conclusion**: We have demonstrated a relatively uniform ablation rate of 90.2% using empirical single doses of Iodine 131 ranging between 28-150 mCi. We have been taking into consideration the thyroid cancer risk, the results of the biopsy of the tumor and the presence or absence of thyroid residua or metastases on I131 WB diagnostic scans. We believe that the combination of the above factors (thyroid cancer risk and presence or absence of residua or mets) for the decision of the I131 ablative dose to be used post thyroidectomy in patients with differentiated thyroid cancer is more easier than the complicated method using calculations (uptake and volume of thyroid residua) is cheaper as almost the half of the patients don't need hospitalization and is having comparable results. The stunning effect was not observed and we believe that this is due to the use of low diagnostic doses and due to the short interval between diagnostic scan and administration of ablative doses.

P-010: Efficiency Predictive Factors of Radioiodine Ablation in Differentiated Thyroid Cancer

**K. Chatti**, **G. Mohsen**, **B. Abir**, **S. Raja**, **N. Manel**, **K. Tarek**, **B. F. Maja**, **E. Habib**

Department of Nuclear Medicine, Sahloul University Hospital, Sousse, Tunisia

**Introduction**: Iodine-131 is often used in the management of Differentiated Thyroid Carcinoma (DTC). The aim of this paper is to establish the predictive value of anatomopathologic parameters, pTNM classification and prognostic staging on required ablative activity.

**Patients and Methods**: We studied retrospectively 275 patients with DTC. All patients were treated with radioactive iodine (Iodine-131) after total thyroidectomy. Data were analyzed using statistical tools (Khi2 or ANOVA tests).

**Results**: The highest activities were required when tumor size exceeded 6cm (*P*=0.012), when peri-thyroid fat was invaded (*P*\<010-3) or when many cervical lymph node compartments were invaded (*P*\<010-3). A comparable report was found with pTNM classification. In fact ablative activity increased beyond T3 (*P*=0.002) and N1a (*P*=0.039). No correlation was found with TNM prognostic staging.

**Conclusions**: Our study showed that we could predict a better ablative efficiency of iodine131 when tumor size is less than 6cm, lymphatic invasion involvement in one compartment and in the case of peri-thyroid fat integrity. These criterion correspond in pTNM classification to T \< T3 and N \< N1b classes.

P-011: Lymph Node Metastasis of Differentiated Thyroid Cancer More Frequently Develops into Non-iodine-avid than Lung or Bone Metastasis

**F. Feng**, **H. Wang**

Department of Nuclear Medicine, Xinhua Hospital, Shanghai Jiao Tong University, School of Medicine, 1665, Kong Jiang Rd, Shanghai, China

**Background**: Some lymph node (LN) metastases and distant metastases of differentiated thyroid carcinomas (DTCs) can develop non-iodine-avid as a poor prognostic factor. The present study was performed to evaluate the influencing factor of radioiodine (RAI) uptake in LN metastases and distant metastases in DTC patients.

**Materials and Methods**: This retrospective study included 121 DTC patients with LN metastases or distant metastases who were treated with 131I therapy after thyroidectomy from 2001 to the end of 2009 in our department. Non-iodine-avid metastases were diagnosed by 18F-fluorodeoxyglucose (FDG) positron emission tomography (PET), CT, MRI or surgery. Iodine avidity was determined by visual uptake in the metastatic site at post-therapeutic 131I WBS. Statistical analysis was performed by using SPSS software (version 15.0). Univariate and multivariate analysis were performed using t-test, chi-square test and binary variable logistic regressions model. *P*\<0.05 was taken as statistically significant.

**Results**: 121 patients with metastases included 75 (62.0%) women and 46 (38.0%) men; 51 (42.1%) patients were \< 45 years old and 70 (57.9%) patients were ≥45 years old (range: 5--80 years; mean age: 45.0 years); histologically, there were 104 (86.0%) papillary carcinomas, 17 (14.0%) follicular carcinomas. Totally 51 patients had non-iodine-avid metastases. On univariate analysis, LN metastases were more frequently be non-iodine-avid that distant subgroup (χ^2^ =4.338, P=0.037). However, there are not significant difference between lung and bone metastases (χ^2^ =1.509, P=0.216). Binary variable logistic regressions model revealed four significant predictors of non-iodine-avid occurrence: Papillary histology (OR=0.059; 95% CI 0.010 to 0.037, *P*=0.001), age (OR=1.050; 95% CI 1.019 to 1.082, *P*=0.001), metastasis time (OR=4.122; 95% CI 1.421 to 11.894, *P*=0.000) and recurring time (OR=4.299; 95% CI 2.132 to 7.685, *P*=0.000). Metastases in 13 patients taking up RAI developed non-131I-avid metastases after treated with 131I. Four patients recurring long time after 131I therapy all have non-iodine-avid metastases.

**Conclusion**: DTC metastases in LN more frequently developed to lose their ability to concentrate iodine than distant metastases, but bone metastases and lung metastases show the similar chance to be non-iodine-avid. Old age, papillary histology, metastasis time and recurring times are predictor factors for non-iodine-avid metastases. 131I may potential predictor factors for non-iodine-avid metastases.

P-012: The Outcome of Differentiated Thyroid Carcinoma Patients with Lung Metastases after Radiothyroablation with Iodine-131

**G. Gunawan**, **B. Hidayat**, **B. Darmawan**, **A. H. S. Kartamihardja**, **J. S. Masjur**

Department of Nuclear Medicine, Hasan Sadikin Hospital, School of Medicine, Padjadjaran University, Bandung, Indonesia

**Background**: Thyroid cancer is the most common endocrine neoplasm. RAI therapy has been widely used for metastatic differentiated thyroid cancer (DTC). Metastases sites of DTC are lung and bone respectively. The aim of this study was to evaluate outcome of RAI therapy in lung metastatic DTC regarding its pattern and survival rate.

**Materials and Methods**: DTC patients with lung metastases were enrolled from 2005 -- 2010. The subjects were divided into two groups based on uptake pattern of metastatic lesion: macro and micronodule. Outcome of RAI therapy was evaluated by serum thyroglobulin measurement and visually radioiodine uptake changes on post RAI therapy whole body scan or diagnostic I-131 whole body scan with minimal one year of follow up period.

**Results**: There were 286 patients of DTC from 2005 -- 2010, 15 of them had lung metastases (age 9 -- 61, mean 43.5; 13 female and 2 male). Histopathology result showed papillary thyroid cancer in 11 patients and follicular thyroid cancer in 4 patients. From all patients, there were 11 patients showing lung metastases and 4 patients showed both lung and bone metastases. Micronodules were found in 10 of 11 patients with lung metastases and 2 of 4 patients with both lung and bone metastases. Most of the micronodules (9/11 and 2/4) showed decreased serum thyroglobulin level and radioiodine uptake. Two patients showed no metastatic lesions on their last follow- up scan result (one patient in 2.5 years, while another patient in 6 years after their first radioiodine treatment).

**Conclusion**: Micronodule metastatic lesion show better response to RAI therapy.

P-013: Head Mass with Radioactivity Uptake in Patient with Thyroid Carcinoma

**N. Nopriwan**, **B. Hidayat**, **B. Darmawan**, **A. S. H. Kartamihardja**

Department of Nuclear Medicine, Hasan Sadikin Hospital, School of Medicine, Padjadjaran University, Bandung, Indonesia

**Introduction**: Thyroid cancer is a tumor with unique presence. Good survival rate in the patient with thyroid tumor is common even when distance metastases occur. Site of metastases in this tumor are lung (49%), bone (25%) and other soft tissue (10%). Only 3 of 144 new cases diagnose with well- differentiated (DTC) have metastases to the brain in our department in the last 3 years. All cases are female; 2 papillary and 1 follicular carcinoma.

**Treatment**: One female patient has a history of lump in the neck within 9 years decided to have treatment when another mass in the head occur. The result from thyroid scan was enlargement of two lobes with un-regular distributed of radioactivity, nodule in the lower part left lobes no uptake were present, the Mass on the left part of occipital bone with diameter 1 cm shown an uptake from radioactivity. Fine Needle Biopsy (FNAB) results conclude that the mass was metastases thyroid carcinoma. The Patient underwent total thyroidectomy with pathologic finding show papillary thyroid carcinoma variant follicular, follow by radiothyroablation protocol in our department with NaI-131 100 mCi and given oral dose 150 ug L-Thyroxin. Patient hospitalized for 6 day with dose rate still \> 1 mRad/h. Whole body scan not performed in this patient because that reason. Six month later patient came again with a larger mass in the head after 1 month L-thyroxin discontinued. Laboratory finding show Thyroglobulin value: 148 ng/dl (N: 2-70 ng/dl), Anti Thyroglobulin: \>3,000. Patient was decided to second round RAI NaI-131 150 mCi and given oral dose 150 ug L-Thyroxin. Patient hospitalized again for another 9 day with dose rate still \> 1 mRad/h. Whole body scan not performed in this patient because that reason either. Six months later the mass became larger with diameter ± 3 cm after 1 month L-Thyroxin discontinued. The laboratory result find that Thyroglobulin value was: 250 nag/dl (N: 2-70 ng/dl) and Anti Thyroglobulin: \> 2,369. The patient then decided to give another session of RAI NaI 131 with dose 150 mCi followed with 150 ug L-Thyroxin. Then again patient was hospitalized for 9 day with dose rate still \> 1 mRad/h. Whole body scan not performed in this patient because that reason either.

**Discussion**: Three session of high dose RAI NaI treatment did not affect the mass in the head which was still growing and laboratory finding (Tg and ATA) remain high. One of the main reasons was the range of internal radiation of beta from iodine 0.2-0.8 mm. It explains why not all of extra thyroid mass in the head was ablated. The bigger the mass affect, the long duration of stay from the treatment. Excision of extra thyroid mass in patients with a large diameter must be a consideration to improve the effectiveness of RAI treatment.

P-014: Recent Status of Radioiodine Therapy for Patients with Primary Hyperthyroidism and Differentiated Thyroid Carcinoma in Bangladesh

**S. Afroz**, **F. Begum**, **M. A. Taher**

Bangladesh Atomic Energy Commission, Dhaka, Bangladesh

**Introduction**: Radioiodine therapy (RIT) has been in use for last 7 decades since 1941 for hyperthyroidism and patients with Differentiated Thyroid Carcinoma (DTC) successfully. In Bangladesh, RIT was introduced on 1961, but its use has tremendously increased in last decade about 30 times more than that was in early 1980s as in other countries for its proven safety and cost effectiveness. Society of Nuclear Medicine, Bangladesh established guidelines for RIT in hyperthyroidism and patients with DTC with taking consideration of common agreements of experts in Nuclear Medicine, medicine specialists, endocrinologists and consultant surgeons through National Workshop on Management of Thyroid Cancer and Thyrotoxicosis by Nuclear Medicine Technique-14 Aug 2002.

**Objectives**: To observe the outcome of fixed dose RIT in primary hyperthyroidism and different doses of radioiodine ablation therapy (RIAT) in DTC among Bangladeshi population.

**Materials and Methods**: Meta-analysis of databases and registries for RIT of 3 peripheral Centers for Nuclear Medicine and one Institute in Bangladesh was done. During the year 2006 to 2010, total 2196 patients with primary hyperthyroidism and 1873 patients with DTC received RIT. All Nuclear Medicine Centers of our Country take the responsibilities of life long follow up of the patients after RIT, so, in these centers data about history, investigations and RIT and follow up were well preserved. Data of all these patients from registries were included in this study. RIT in small ranges of fixed dose in patients of Graves' disease (GD) (131I, 8-12 mci), toxic multinodular goiter (TMNG) (fixed dose-131I -15 mci) and autonomous functioning toxic nodule (AFTN) (131I -15 mci) and different dose schedules of radioiodine (RI) for DTC were given. Doses of RI in DTC varied from 30 mci to 250 mci. In thyroidectomized patients with DTC with significant remnants of thyroid tissue 30 mci/50 mci was given. Patients with DTC without metastases received 75/100 mci doses depending on residual tissue. Patients with lymph nodes/lungs metastases were given 150 mci and those with bony metastases received 200 mci. Patients with brain metastases were given 250 mci with special care. All patients those received 50 mci and more were isolated in single cabin of a specified hospital for 6 days and those who received 30 mci were also confined to hospital for 2 days and also given in some as outpatients after satisfactory counseling. At follow -up, patients with DTC were assessed by doing serum TSH (as all patients are kept in TSH suppressive levothyroxine supplement), thyroglobulin (Tg) 3 monthly at first year of RIT and thereafter 6 monthly. Whole body Iodine scan (WBS) was done in each patient at first and second year of RIAT after withdrawal of levothyroxine for 3 weeks routinely. WBS was repeated after 5 years and whenever needed especially when Tg became high. Patients were considered disease free or as survivor when his serum Tg level \< 4 ng/ml (normal range-4-14 ng/ml) and subsequent two WBS were normal after getting single dose of radioiodine ablation therapy. Success rate of RIT in hyperthyroidism or remission of thyrotoxicosis was considered to attain euthyroidism or hypothyroidism. Persistence of hyperthyroid state after 6 months of RIT was considered as treatment failure and these patients needed subsequent RIT for remission.

**Results**: Among 2196 hyperthyroid patients (Age range; 11-85 years, mean age, 41±12 years), female to male ratio was 2:1. Patients with GD (79%), TMNG (15%) and AFTN (6%) had received RIT. Patients with GD received radioiodine at fixed dose of 8-12 mci and patients with TMNG and AFTN were given 15 mci of radioiodine. Similar treatment outcome was found in different centers (*P* \> 0.05). At 6 months follow up, 47% of GD remained in euthyroid state, 40% patients became hypothyroid and 13 % (failure rate of hyperthyroidism) remained still in hyperthyroid state. These patients with persistence hyperthyroid state received subsequent RIT in higher doses than the initial dose. After 24 months of follow up, all patients with GD became hypothyroid. In case of TMNG, euthyroid state was attained by 56% of treated patients, 14% patients became hypothyroid and treatment failure was noted in 30% cases at 24 months of follow up. At same follow up time, euthyroid state was observed in 75% cases of AFTN and 25% cases required double doses of RIT. About 1873 patients with DTC were treated with radioiodine in mentioned centers during the last five years. Age range of patients with papillary carcinoma of thyroid (PCT) was 11-78 years, mean age, 36±12 years. Ratio of PCT to follicular carcinoma of thyroid (FCT,) was 18:1. Age range of patients with FCT was 25-70 years, mean age, 50±20 years Majority patients (52%) with PCT referred to Nuclear Medicine Departments after total thyroidectomy without metastases and received 100 mci of RI and showed highest percentages (87%) of disease free survival. About 28% patients with PCT presented with cervical lymph nodes metastases, 2% with lungs metastases and 2% of cases of PCT with follicular variant showed bony metastases. About 55% of patients after receiving RIT showed disease free survival who had PCT presented with cervical lymph nodes metastases but had history of good cervical clearance surgery along with total thyroidectomy. About 12.5% of patients with FCT presented without metastases, 25% cases with cervical lymph nodes and or lungs metastases, 50% with bony metastases and 12.5% with brain metastases. Disease free survival was observed in 80% cases with FCT who were presented and treated without metastases, but 95% cases needed double or more doses.

**Conclusion**: In retrospect from the given statistics it is well apparent that the success rate of RIT for hyperthyroidism varied from 70%-87% depending on disease categories at 6-24 months of follow up. Disease free survival after 12- 48 months follow up was observed highest (87%) in patients presented with PCT without metastases who received 100 mci of radioiodine. About 55% of patients showed disease free survival who had PCT presented with cervical lymph nodes metastases. Multiple doses were needed in 95% patients with FCT with metastases. Finally it can be concluded that more affordable nuclear techniques are urgently needed with each passing year, as the cancer epidemic spreads in developing parts of the world like Bangladesh.

P-015: Role of Ultrasonography, Radionuclide Scan and Fine Needle Aspiration Cytology in the Diagnosis of Malignancy in Solitary Thyroid Nodule

**N. Akhter**, **M. F. Kabir**

Department of Nuclear Medicine, Centre for Nuclear Medicine and Ultrasound, Bangladesh

**Purpose**: Ultrasonography (USG), Radio-nuclide Scan (RNS) and Fine Needle Aspiration Cytology (FNAC), clearly all have particular application in the diagnosis of malignancy in solitary thyroid nodule. But there are drawbacks of each technique and the final answer to the problem is still elusive. This study aims to review the existing protocol and to compare the efficacy of USG, RNS and FNAC in appropriate selection of patients for surgery.

**Materials and Methods**: This cross sectional study included 50 patients with solitary thyroid nodule, were examined by USG, RNS and FNAC. All the study patients underwent thyroid surgery and their biopsy materials were sent for histopathological diagnosis. The diagnostic accuracies of all the modalities were then assessed against histopathological diagnosis.

**Results**: The sensitivity of USG in diagnosing malignancy in solitary nodules was much lower (62.5%) than those of RNS (87.5%) and FNAC (75%), while the specificity of RNS was much lower (28.6%) compared to USG (88.1%) and FNAC (97.6%). The positive predictive value of USG was much lower (50%) than that of FNAC (87.5%). However, the PPV of RNS was staggeringly lower (18.9%). The NPV of three diagnostic modalities were over 90% and were almost comparable. The overall diagnostic accuracy of USG (84%) was nearer to that of FNAC (94%) but significantly higher than that of RNS (38%).

**Conclusion**: The current protocol could not effectively isolate benign from malignant disease. The problem of solitary thyroid nodule also demands special attention or revision of current protocol. We see that there is still a need for approaches that improve the yield of patient selection for surgery of solitary thyroid nodule especially in areas where iodine deficiency is endemic.

P-016: Unusual Metastasis in Papillary Thyroid Carcinoma: A Case Report

**H. Indrawati**, **B. Hidayat**, **B. Darmawan**, **A. Hasrayati**, **A. Nugraha**, **A. H. S. Kartamihardja**, **J. Masjur**

Department of Nuclear Medicine, Hasan Sadikin Hospital, School of Medicine, Padjadjaran University, Bandung, Indonesia

**Introduction**: Papillary thyroid carcinoma is the most common neoplasm in the thyroid gland and accounts for about 70% of all thyroid carcinomas. When the regional nodes are systemically examined, most patients with papillary carcinoma are found to have microscopic nodal metastases. Node metastases to other regions can be found although rarely reported. We report a case of papillary thyroid carcinoma with lymphogenous metastases on inguinal lymph nodes without any involvement of cervical nodes.

**Case Report**: A 55-y.o female underwent right thyroid lobectomy followed by external radiation in the year of 2000 in peripheral hospital. Nine years later, she complained of left groin mass. Cytology examination suggested metastasis from the thyroid. Since the bulky tumor was inoperable, the patient first underwent adjuvant chemotherapy with doxorubicin regimen. After six cycles of chemotherapy, the inguinal mass significantly shrunk and became operable. Total thyroidectomy and left inguinal lymphadenectomy were performed. Histopathology results showed papillary thyroid carcinoma and inguinal metastases. The patient was treated with I-131 150 mCi (5550 MBq). Post-RAI ablation scintigraphy showed pathological uptake in thyroid bed and left inguinal region.

**Discussion**: Papillary thyroid carcinoma usually spreads to cervical lymph nodes. The spreading to other regional lymph nodes is rarely reported. Mazzaferri and Young (1981) found recurrence rates is increasing approximately fivefold in patients over age 40 who were found to have regional nodal metastases at initial surgery. According to Maches A *et al* (2004) when lateral or mediastinal lymph node compartments are involved there is a possibility of cancer cell spread to corresponding lymphatic flow region, such as in the groin lymph node.

**Conclusion**: In differentiated thyroid carcinoma patients with any regional lymphadenopathy, distant metastasis of the primary tumor should always be considered.

P-017: Effect of Low Dose Radioiodine Therapy in Respect to Amount of Post-operative Thyroid Tissue (with Metastasis or Not)

**A. K. M. Bari**, **F. Alam**, **T. Rahman**

Thyroid Medicine, Institute of Nuclear Medicine and Ultrasound, Dhaka, Bangladesh

**Introduction**: Management of patients with differentiated thyroid cancer with low dose radio-iodine with significant amount of remnant of thyroid tissue, serum thyroid stimulating hormone level relatively lower and variable amount of I-131 uptakes to avoid complications of iodine-131 thyroid ablation therapy referred to INMU.

**Objective**: To determine the effect of low dose radioiodine therapy in destroying the amount of thyroid tissue remaining after surgery. To reduce the treatment cost and avoidance of hospital admission for isolation.

**Design**: Prospective study.

**Materials and Methods**: Low dose iodine-131 (29mci-50mci) was used to ablate post-operative thyroid remnants in 15 patients with differentiated thyroid cancer. Serum thyroid stimulating hormone (TSH), serum thyroglobuline (Tg), thyroid USG, thyroid scan and uptake test were done in all patients before radioiodine therapy. All patients were followed up with thyroxin suppression of thyroid stimulating hormone after ablation. Follow- up of patients was done by measuring serum Tg (off thyroxin) and whole body scans (WBS).

**Results**: The surgical procedure was total/near-total thyroidectomy in 82.3% and 48.5% total thyroidectomy with radical neck dissection and subtotal or hemi-thyroidectomy in 11.7%. Histology was papillary carcinoma in 94.15% of patients and 5.8% was follicular carcinoma of thyroid. With more than one low dose I-131of 10 patients (58.8%), remnant ablation was achieved in 7(70%), where as in 1 patient WBS (whole body scan) shows focally increased uptake in right lobe after two low dos therapy in 2 patients no follow up whole body scan and thyroglobulin (Tg) done. 5 patients out of 6 patients with significant activity in pre-therapy scan and good amount of tissue in ultra sonogram show good response to low dose I-131 ablation therapy (complete ablation). In one patient two subsequent 28mCi and 29 mCi doses fail to ablation. In this patient WBS shows focal increased uptake in right lobe (positive) but thyroglobulin (Tg) less than one. Ablations by one low dose in 5 patients, 3 patients (60%) show effective or complete ablation and rest two patients do not follow up adequately.

**Conclusions**: The use of multiple low doses of I-131 therapy can be effective as large dose therapy. Low dose therapy ensures low cost I-131 therapy in differentiated thyroid carcinoma and avoidance of hospitalization.

P-018: I-131 Therapy for Pediatric Hyperthyroid: A Clinical Experience in Nuclear Medicine Department of Dr. Hasan Sadikin Hospital, Indonesia

**A. S. Erwin**, **B. Hidayat**, **A. H. S. Kartmihardja**

Department of Nuclear Medicine, Dr. Hasan Sadikin Hospital, Universitas Padjadjaran, Bandung, Indonesia

**Background**: Incidence of hyperthyroid is very rare in pediatric, more than 95% of cases is caused by Graves disease. There are three therapeutic options for pediatric Graves' disease: antithyroid drugs, radioiodine ablation and surgery. Because of its higher rate of significant remission in pediatric Graves' disease, antithyroid drugs are the first line of therapy. Recently, there are many reports about effectiveness of radioiodine therapy for pediatric Graves' patients. Pediatric Graves' hyperthyroidism may have poor therapeutic responses to I-131 when getting delayed ablations or just have been treated with antithyroid drugs. In this report we wish to describe our experience in using radioiodine therapy for pediatric hyperthyroid patients.

**Materials and Methods**: A retrospective study was done in 701 hyperthyroid patients. Among them, there were seven pediatric patients (1%) who underwent radioiodine ablation therapy based on hyperthyroidism criteria (goiter with increased thyroid hormones, decreased TSH sensitive level, Tc-99m pertechnetate diffuse uptake) in our department in the period of November 2008 to November 2010. All those pediatric patients were given I-131 therapy with doses of 4-8 mCi. Their clinical responses and laboratory examination were followed-up until the time of three months after radioiodine therapy.

**Results**: The subjects consisted of six girls and one boy, aged between 12-20 years old. Five of the patients had been treated with antithyroid drugs. Hyperthyroidism was diagnosed between one month and six years. After three months follow up, there were two drop out patients; one patient was not achieving time of the three months follow up yet. Four patients showed significantly clinical improvement manifestation after radioiodine therapy with decreasing in their serum thyroid hormones levels although still not achieved normal values yet. All of those four patients needed no longer special medical attentions and antithyroid therapy but still needed reablation therapy.

**Conclusion**: Radioiodine is a convenient and effective therapy for pediatric hyperthyroid.

P-019: Quantitative Study of the Different Protocols Analysis for Excess Radiation Absorbed Doses from Radioiodine Treatment of Hyperthyroidism in Bangladesh

**Hossain Md. Nahid Hossain**, **K. Afroz**, **Md. Nurul Islam**, **T. A. Biman**, **F. Begum**, **Md. Anwar-Ul-Azim**

Nuclear Medicine, Institute of Nuclear Medicine and Ultrasound, Shahbag, Dhaka, Bangladesh

**Introduction and Objective**: Radioiodine therapy is the first choice for treatment of hyperthyroidism because it is considered safe, inexpensive and is convenient for the patient almost without side effects. Even though radioiodine therapy of hyperthyroidism using 131-I has been performed for more than 60 years, the technique of treatment; prescribing the activity differs from country to country and even from hospital to hospital within the same country. A number of protocols have been suggested and used for calculation the activity to be administered to the patients for the radioiodine treatment of hyperthyroidism; application of these protocols may result in excess dose of the hyperthyroid patients. The main objective of this study was to carry quantitative study of the different protocols analysis for excess radiation absorbed doses of hyperthyroid patients.

**Materials and Methods**: To illuminate such differences 50 radioiodine treatments for hyperthyroidism at the Institute of Nuclear Medicine and Ultrasound in Dhaka, Bangladesh have been analyzed. Comparative absorbed dose calculations were carried out assuming that the individual patients had also been treated according to different protocols in current use. The measurement of thyroid uptake were performed 2, 24 and 48 hrs after administration of the 0.4 MBq radioiodine 131-I uptakes to each patient. Also some patients 131-I uptake were measured after 5 and 6 days for using single uptake method for calculating the absorbed dose. Thyroid mass and effective half-life were also calculated and the variations in the thyroid doses were analyzed.

**Results**: The results show that the method used for calculation of the administered activity in radioiodine therapy is differ from optimized in the patients. In Bangladesh, all hospitals used fixed administered activity for the treatment for hyperthyroidism. For that reason, most of the patients were treated with an unnecessarily high activity, as a mean factor of 2.75 times too high and in individual patients up to 7 times too high from my study, leading to an unnecessary radiation exposure both for the patient, the family and the public. The protocols, which have not taken into account the thyroid mass, and the effective half-life of 131I of the individual patient, showed a higher degree of deviation from the required thyroid dose. This is not acceptable with general radiation protection principles.

**Conclusion**: Using higher activity for treatment of hyperthyroidism than required will also extend the patients stay at the hospital, increase risk for the exposure to others and thus increase the costs for the care. Unnecessarily high activity will also impose more long-lasting radiation protection restriction relative to family members when the patient returns home. More effort should be made worldwide to conform these protocols in use and thus decrease unnecessary radiation dose to individual patients and their families.

P-021: Effect of Single Dose of Radioiodine Therapy on Volume Reduction of the Thyroid Gland in Hyperthyroidism

**S. Khan**, **F. Alam**, **F. Begum**, **N. Nahar**, **S. Sultana**, **Z. Jabin**

Department of Nuclear Medicine, Institute of Nuclear Medicine and Ultrasound, Dhaka, Bangladesh

The aim of the present study was to see the reduction of thyroid volume and its relation to thyroid status. In this study 10-12 mci of radioactive iodine was used for the treatment of hyperthyroidism and volume measurement of thyroid gland before and after the treatment was done by ultrasonogram. Total 117 patients from July 2009 to June 2010 were studied at Institute of Nuclear Medicine and Ultrasound, BSMMU campus. Patients with diffuse toxic goiter, toxic multinodular goiter and single toxic nodular goiter of any age after puberty were included in this study. All the patients were under went through physical examination, thyroid scan with 99mTc, radioactive iodine uptake test and FT4, TSH level. Thyroid volume was measured by Ellipsoid method of ultrasonography. Patients were followed up after 3 months and 6 months by evaluating thyroid volume and hormone assay. In this study 86 patients were having diffuse toxic goiter and 31 had nodular goiter. Of these 31 had nodular goiter, 10 had single nodule and 21 had multiple nodule. Mean volume of the thyroid gland was 24 ml, which reduced to 14 ml at 1st follow- up and became 9.1 ml after 2nd follow- up. Volume reduction of thyroid gland was 42% at 3 months and 66.1% at 6 months. Single dose of radioactive iodine therapy is very effective for diffuse toxic goiter, toxic multinodular goiter and single toxic nodule.

P-022: Graded Empirical I-131 Therapy in Differentiated Cancer of Thyroid - Is There an Ideal Dose?

**A. Shinto**, **C. Joseph**

NM and PET, KMCH, CBE, India

**Introduction**: The consensus about optimal activities of I-131 for thyroid remnant ablation has not yet been achieved. The aim of this study was to compare ablation rates obtained with different I-131 activities.

**Patients and Methods**: The study included 102 patients divided into four groups according to I-131 activities given after total thyroidectomy for papillary thyroid cancer: group A \[42 patients who received 897 MBq\], group B \[23 patients who received 1470 MBq\], group C \[18 patients who received 1847 MBq\], and group D \[17 patients who received 4432 MBq\]. Ablation outcome was assessed by whole-body scan in hypothyroid state 6-9 months after ablation and finally 18-21 months after the treatment.

**Results**: The rate of successful ablation was similar in the group of patients who received 24 and 40 mCi (75 and 71.2%, respectively). The higher rate of ablation was achieved in the groups treated with 50 and 120 mCi of radioiodine (87.69 and 90.74%, respectively). The ablation rates at the first follow-up examinations (59.5, 67.2, 73.9, 80.6%) were lower than at second control study (75.0, 71.2, 87.7, 90.7%) in all groups. Time required for thyroid remnant ablation seems to be \> =18 months.

**Conclusion**: Our study indicates that activity of 50 mCi seems to be optimal to achieve a successful ablation rate (approximately 90%). Low I-131 activities are acceptable for lower risk patients because of satisfactory ablation rate (\> 70%), lower expense, and minimal radiation burden to patients as well as lower radiation exposure

P-023: Role of Tc-99m Pertechnetate Thyroid Scintigraphy in Detecting Etiology of Congenital Hypothyroidism

**A. Huda**, **H. Basuki**, **B. Darmawan**, **A. H. S. Kartamihardja**, **J. S. Masjhur**

Department of Nuclear Medicine, Hasan Sadikin Hospital, School of Medicine, Padjadjaran University, Bandung, Indonesia

**Introduction**: Recently hypothyroidism screening in newborns is a routine procedure in several developed countries in the world. Congenital hypothyroidism (CH) is one of endocrine diseases in newborns that require early diagnosis to avoid adverse effects on neurological and intellectual functions. Diagnosis can be made by newborn screening using serum thyroid stimulating hormones-sensitive (TSHs) and the etiology can be differentiated using thyroid scintigraphy. Dr. Hasan Sadikin hospital is one of 12 hospitals in Bandung that joins national programme for hypothyroidism screening in newborns from year of 2000.

**Aim**: To investigate the etiology pattern of CH detected through newborn screening.

**Materials and Methods**: Dry technique sampling and radioimmunoassay (RIA) were used to measure serum TSHs from 118,920 newborns. CH was defined when high serum level of TSHs from the newborn was found. Thyroid scintigraphy was performed after intravenous injection of 18.5 -- 37 MBq Tc-99m pertechnetate (based on surface area) on hypothyroid infants.

**Results**: Twenty eight infants were diagnosed having primary congenital hypothyroidism by high level of serum TSHs. Scintigraphy results were classified as : agenesis (absence of uptake), dyshormonogenesis (presence of uptake), ectopic (uptake outside thyroid beds), hemiagenesis (uptake in one side of thyroid beds). From the 28 hypothyroid infants, 12 were found to have agenesis, 2 hypoplasia, 2 hemiagenesis, 8 of ectopic thyroid gland, and 4 patients with suspected dyshormonogenesis.

**Conclusion**: Small percentage of CH was found from serum TSHs. Thyroid scintigraphy allows the evaluation of the etiology of CH pattern with thyroid agenesis as the most frequent cause.

P-024: Incremental Value of I-131-SPECT/CT Fusion Imaging Over I-131-WBS in the Management of patients with Differentiated Thyroid Carcinoma

**ZY. Ye**, **H. Wang**

Nuclear Medicine, Xinhua Hospital, Shanghai, China

**Objective**: 131I whole-body scintigraphy (WBS) is an important exam during 131I therapy of the differentiated thyroid carcinoma (DTC), which plays a significant role in detecting differentiated thyroid tumors and metastases, evaluating the therapeutic effect and helping to make further clinical management. However, it is hard to localize parts of radioactive accumulations because WBS is a planar imaging which lacks of anatomic landmarks. Besides, sometimes it is also difficult to differentiate between lesion accumulation, physiological accumulation and contamination. By technique of attenuation correction, 131I-SPECT/CT can make fusion imaging involving anatomical structure and functional information, and provide reliable evidence to the accurate location or qualitative analysis of thyroid carcinoma and its metastases. This retrospective study estimated the incremental value of 131I-SPECT/CT fusion imaging over WBS in the management of patients with DTC.

**Materials and Methods**: Total 82 DTC patients underwent both WBS and SPECT/CT imaging after they acquired radioiodine therapy. The scans were interpreted by two experienced nuclear medicine physicians and an experienced radiologist. According to the pathological results, other imaging characters and clinical follow-up, accumulations were separated to: 1) benign ones, including physiological accumulations (nasopharynx, thyroid remnant, salivary glands, digestive tract, bladder and diffuse liver accumulation), inflammation accumulation or radioactive contamination; 2) malignant ones, including remnant tumor, recurrence or metastases; 3) undefined ones, accumulations could not be verified as benign or malignant. The capacity of location or qualitative analysis of SPECT/CT imaging compared with WBS was analyzed and the impact of SPECT/CT imaging on diagnosis of metastases, clinical stage and therapeutic strategy were evaluated.

**Results**: 203 accumulations were detected by WBS. 89 of them (43.84%) were located by WBS, which was verified by SPECT/CT imaging. Thyroid remnant and bone were the most accurate regions, reached accuracy of 74.24% (44/66) and 62.86% (22/35) respectively. WBS determined 52 benign accumulations, 36 malignant ones and 115 uncertain ones while the number of SPECT/CT imaging were respectively 94, 79 and 30. There was a significant difference of the uncertain accumulations between SPECT/CT imaging and WBS (t=77.51, *P*=0\< 0.01). Besides, 6 none-radioiodine avid metastases were detected by SPECT/CT imaging. Among all 82 patients, 14 (17.07%) were changed about the diagnosis of metastasis; 5 (6.1%) were changed about the clinical stage and 23 (28.05%) were changed about the therapeutic strategy.

**Conclusion**: 131I-SPECT/CT fusion imaging has incremental value in differentiating radioactive accumulations, detecting of non-radioiodine avid lesions, improving accuracy of diagnosis of DTC and adjusting therapeutic strategy. 131I-SPECT/CT fusion imaging is a better method than 131I-WBS in the management of patients with DTC.

P-025: Empirical Dual Dose Iodine-131 Therapy for Graves' Disease

**K. Makhdomi**

Department of Radiology, Aga Khan University Hospital, Nairobi, Kenya

**Introduction**: Various methods have been used to calculate the dose of Iodine-131 for therapy of Graves' disease, including calculating the dose per gram of tissue or using empirical calculations. No conclusive evidence has been noted suggesting the superiority of any of these dose calculation techniques. We used a simple algorithm for a dual dose technique for the therapy.

**Materials and Methods**: Ninety three consecutive patients diagnosed with Graves' disease on clinical findings, biochemistry and a technetium thyroid scan who were send for Iodine-131 therapy were enrolled for this study. Results of the thyroid scan -- technetium thyroid uptake -- and clinical examination - size of the goiter - were used to determine the dose of I-131 for therapy, either 15 or 20 mCi. All patients with a thyroid uptake of 1 to 5% and/or a goiter of Grade II or greater were administered 20 mCi, whereas all other patients -- uptake greater than 5% and goiter less than Grade II - received 15 mCi. All patients were followed up for a minimum of one year post-therapy to evaluate their thyroid status.

**Results**: At the end of one year post-therapy seventy-four patients were euthyroid, fourteen hypothyroid and five hyperthyroid. This meant that eighty-eight of the ninety-three patients (95%) responded to the therapy. Out of these responders 16% had become hypothyroid by the end of the first year. There was no significant difference in the response rate and incidence of hypothyroidism at the end of one year between the two groups treated with 15 or 20 mCi of I-131.

**Conclusion**: It is concluded that the above empirical technique of dose calculation for I-131 therapy for Graves′ disease using two doses -15 and 20 mCi - reveals very good response rates, comparable with those in literature using various dose calculation techniques. This simple dose calculation technique can thus provide a good alternative to these other techniques.

P-026: Complications to the mother and child with Thyroid Cancer after the Treatment with I-131

**A. Fard-Esfahani**, **S. Saber**, **M. Hadifar**, **B. Fallahi**, **D. Beiki**, **M. Eftekhari**, **M. Saghari**, **A. Takavar**

Research Institute for Nuclear Medicine, Tehran University of Medical Science, Iran

Radioiodine (I-131) has been widely used in the treatment of differentiated thyroid carcinoma. Since radiation can carry a known risk of mutagenic abnormalities, we decided to study the outcome of pregnancy in females with DTC and evaluate the genetic risks and health status of their offspring. We retrospectively studied the medical records of these patients in our Institute from 1999 to 2004. A total of 1110 women were hospitalized for treatment with high doses of 131I, at least 3700MBq. During this period, 653 of these women were in their reproductive period. A hundred of them, who had at least one pregnancy after 131I treatment, were studied. These women had a total of 126 pregnancies (1-6 pregnancies each) after treatment and 101 pregnancies before treatment. We also reviewed the131I dose administered last, as well as the cumulative dose of 131I. Our results show that the incidence of abortions before 131I treatment was 16.83% (all were spontaneous abortions) and increased to 26.19%after 131I treatment (15.87% induced and 10.3% spontaneous abortions). Spontaneous abortions were decreased. There was no significant difference between the mean last 131I dose and the cumulative dose in patients with or without a history of abortions. Mean interval between the last dose of 131I treatment and abortions versus the last dose and live childbirths showed a significant difference. All children had normal birth weight. Three congenital anomalies: Down\'s syndrome, cardiac abnormalities and macrocephaly were diagnosed. Three episodes of intrauterine death were also recorded. In conclusion, our findings indicate that in women with DTC, treated with high doses of131I: a) There was no evidence of increased spontaneous abortions, b) Increasing the interval between the last dose of 131I treatment and time to pregnancy might be beneficial for decreasing the entire risk of abortions and c) It appears that 131I treatment had no obvious adverse effects on the risk of congenital anomalies.

P-027: Lacrimal Duct Obstruction after Iodine-131 therapy in Patients with Differentiated Thyroid Cancer

**A.Takavar**, **S. Farzanefar**, **B. Fallahi**, **D. Beiki**, **M. Eftekhari**, **M. Saghari**, **S. Saber**, **A. Emamiardekani**, **M. Majdi**

Research Institute for Nuclear Medicine, Tehran University of Medical Science, Iran

**Aim**: 131I has been widely used in treatment of differentiated thyroid carcinoma for almost 70 years. During this period many complications such as lacrimal gland dysfunction have been established. This study argues a new complication "symptomatic or asymptomatic lacrimal duct obstruction".

**Materials and Methods**: 81 patients (162 eyes) treated with more than 100 mCi 131I were categorized in 4 groups based on received cumulative dose and were evaluated in a historical cohort study. In addition 17 (34 eyes) age and sex matched persons were selected as control group. Using dacryoscintigraphy, patients and control group were evaluated for partial or complete lacrimal duct obstruction. The data on different groups of patients were compared with the data of control group. Fisher\'s exact and Mann-Whitney U tests were applied for analyses of categorical and numeric variables, respectively. The analyses were considered significant with *P* \<0.05.

**Results**: 18% of exposed eyes (29 out of 162) and 9% of control eyes (3 out of 34) had evidences of lacrimal duct obstruction on the scan images. Among the patients treated with less than 300 mCi of 131I, 12.8% (5 out of 39) had asymptomatic lacrimal duct obstruction and 2.6% (1 out of 39) had symptomatic obstruction. These values for patients treated with more than 300 mCi were 19% (8 out of 42) and 35.7% (15 out of 42), respectively. Mean cumulative 131I dose that lead to lacrimal duct obstruction was 429±264 mCi. This value was 273±173 mCi for the patients without obstruction (*P*\<0.05).

**Conclusion**: This study confirms lacrimal duct obstruction as a complication of 131I therapy. The symptomatic form of this complication occurs mainly in cumulative dose more than 300 mCi.

P-028: Comparison of Different Techniques for Assessing the Thyroid Functional Status in Patients with Hyperthyroidism

**Q. Siraj**, **I. Shammeri**, **U. Afzal**, **R. Ahned**, **S. Renilson**

Department of Nuclear Medicine, Farwania Hospital, Kuwait

I-131 thyroid uptake determination is the measurement of the fraction of an administered amount of radioactive iodine that accumulates in the thyroid at a selected time following ingestion. Thyroid uptake can also be determined by using intravenously administered Tc-99m pertechnetate and a gamma camera. To our knowledge, these three widely utilized methods of assessing thyroid functional status have not previously been compared in the same group of patients. The study attempts to evaluate and validate the technetium uptake parameters against the established technique of I-131 uptake. The aim of the study was to assess the reliability of the technetium uptake parameters compared with the radioiodine probe measurements since this would result in not only reduction of radiation burden to the patient but would obviate the need for the patient to attend the department on two separate days. The study also investigates the reasons for the differences observed between the thyroid uptake probe and the gamma camera pertechnetate measurements. The report includes data from a total of 100 patients investigated at the nuclear medicine departments of the Farwania Hospital Kuwait (50 patients) and St. Mary\'s Hospital Portsmouth (57 patients). 24-hr I-131 uptake was performed using a scintillation probe as part of pre-radioiodine therapy assessment. Thyroid scintigraphy with Tc-99m pertechnetate was performed in all of the patients and quantified by estimating the 20-minute Tc-99m pertechnetate uptake and thyroid-to-background ratio at 20 minutes. The results of the different measurements were evaluated by regression analysis. The correlation between the 20-min thyroid uptake and the thyroid-to-background ratio at 20-min was 0.84, between Tc-99m pertechnetate uptake and the I-131 uptake was 0.61 and that between the thyroid-to-background ratio and the I-131 uptake was 0.53. The correlation between these parameters and the serum thyroid hormone levels is also discussed. We conclude that pertechnetate uptake measurements can sensitively and fairly accurately document thyroid functional status. The pertechnetate uptake techniques are comparable in their accuracy and definitely more accurate than the 24-hr uptake measurement of I-131.

P-029: The Advantages of Routine Radiothyroablation in Well-differentiated Thyroid Carcinoma Patients

**H. Indrawati**, **B. Hidayat**, **B. Darmawan**, **A. H. S. Kartamihardja**, **J. S. Masjur**

Department of Nuclear Medicine, Hasan Sadikin Hospital, School of Medicine, Padjadjaran University, Bandung, Indonesia

**Introduction**: Routine radiothyroablation following total thyroidectomy remains controversial in well-differentiated thyroid cancer (DTC). Thyroid remnant is commonly found even after total thyroidectomy. In our institution (Dr. Hasan Sadikin Hospital), we use routine RAI therapy for thyroid remnant ablation and unsuspected metastases that was subsequently seen from post- therapy whole body scan. The purpose of this study was to evaluate the advantages of routine ablation in DTC patients.

**Materials and Methods**: The retrospective study was conducted on patients' data that were diagnosed with DTC and subsequently treated with routine ablation therapy after total thyroidectomy from January 2009-December 2010. Routine ablation was given 6-8 weeks after total thyroidectomy. I-131 therapeutic dose was varied between 80-200 mCi (2960 MBq-7400 MBq). WBS and SPECT/CT post therapy were performed when patients were discharged to evaluate pathological extrathyroidal uptake of I-131.

**Results**: A total of 133 patients (103 female, 30 male, 13 - 72 years old) were included in this study. Papillary carcinoma was diagnosed in 95 patients and the rest had follicular carcinoma. There were pathological extrathyroidal uptakes of I-13 in 33 cases. Twenty-six of them were unsuspected with pathological extrathyroid uptake, while seven others were referred with prior history of distant metastases. Two of the 7 cases did not show any pathological uptake of I-131 as predicted before. Imaging was able to show more metastases lesions in the other 5.

**Conclusion**: I-131 routine ablation exhibits advantages in differentiated thyroid carcinoma patients to detect unsuspected distant metastases and provide guidance for more suitable management.

P-030: Electrolyte Imbalance in Patients During Radioablation Na I-131: Case Report

**A. Huda**, **B. Hidayat**, **B. Darmawan**, **H. Sundawa**

Department of Nuclear Medicine, Hasan Sadikin Hospital, School of Medicine, Padjadjaran University, Bandung, Indonesia

High TSHs serum level is required for effective radioiodine uptake in every patient who will receive RAI therapy. The condition can be achieved by administering rhTSH or levothyroxine withdrawal for several weeks. Levothyroxine withdrawal may cause hypothyroidism and discomfort for the patients. One adverse event of hypothyroidism is electrolyte imbalance. We report 2 cases of hypothyroidism with electrolyte imbalance during RAI treatment in the period of 2009-2011. One follicular thyroid carcinoma (FTC) patient 70 years age and 1 papillary thyroid carcinoma (PTC) patient 61 years of age. All patients received cumulative doses of NaI-131 (14.8 GBq). Before RAI therapy, TSHs serum level was 22.37 uIU/mL for the FTC patient and 53.5 uIU/mL for the PTC patient. RAI therapy still given to FTC patient regardless of suboptimal TSHs serum level because of levothyroxine withdrawal for more than 4 weeks already. After 24 hours of RAI therapy isolation, both patients complained of nausea and vomiting without signs of dehydration. Followed by a decreased level of consciousness (1 patient with somnolence and the other with stupor accompanied by seizures). Neurological abnormalities were not found by physical examination at the time. Decreased electrolyte serum level (Na/sodium: 103 mEq/L; K/potassium: 3.2 mEq/L) was found on the FTC patient as well as on the PTC patient (Na/sodium: 120 mEq/L; K/potassium: 3.6 mEq/L). These conditions were corrected by saline and KCl infusion, and early levothyroxine administration. Improvement of patients' general conditions were documented one day after correction.

**Discussion**: The nature of electrolyte imbalance due to hypothyroidism remains unknown. In our cases, electrolyte imbalance is caused by levothyroxine withdrawal. Levothyroxine is usually given after discharging patients from isolation (in our institution, usually 5 days after RAI treatment). But in these cases, levothyroxine was administered concomitant with electrolyte imbalance correction (2 day after RAI treatment). However the pathological radioiodine uptake was still documented by after RAI therapy whole body scans at the thyroid bed. Age may also affect electrolyte balance in elderly patients that they have increased risk of body fluid and sodium changes. This condition when combined with other conditions like hypothyroidism will increase risk of fluid and electrolyte imbalance. In our cases, both patients were elderly with no underlying heart and kidney disease. Hyponatremia can be corrected with electrolyte infusion and early levothyroxine administration.

**Conclusions**: Hypothyroid state due to levothyroxine withdrawal in long periods (\> 4 weeks) prior to RAI therapy can cause electrolyte imbalance, especially in elderly patients. Levothyroxine administration immediately after electrolyte imbalance correction can significantly improve patient condition. There are no effects of early levothyroxine after RAI to the remnant disease tissue uptake.

P-031: Therapeutic Response Evaluation on Hyperthyroidism Using a Fixed Dosed of I-131

**H. Kurniawati**, **B. Hidayat**, **B. Darmawan**, **A. H. S. Kartamihardja**, **J. H. Masjur**

Department of Nuclear Medicine, Hasan Sadikin Hospital, School of Medicine, Padjadjaran University, Bandung, Indonesia

**Introduction**: Euthyroid condition is the ideal expected post therapy result in hyperthyroidism, but there is still no established therapeutically method that can achieve said condition. I-131 has been known as one of the methods to manage this condition. However, controversy over the optimum dose of I-131 therapy is still debated. The objective of this study is to evaluate therapeutic response after fixed dosed I-131 therapy in our department.

**Materials and Methods**: This retrospective study was carried out during January 2010 until January of 2011. The inclusion criteria were all subjects received I-131 for the first time with a fixed dose of 8 mCi, diffused enlargement and high uptake of Tc-99m. Therapy response was evaluated based on the patient\'s clinical state and or their laboratory results 3 months after the therapy. Therapeutic response categorized successful if thyroid hormones within normal value and/or improvement of clinical state, also if thyroid hormones below normal value with better clinical state, but it categorized partial response when thyroid hormones still high (above normal value) with improvement clinical state and no response if there were no changes both on laboratory result and clinical state.

**Results**: There were 127 patients receiving a fixed dose I-131 therapy of 8 mCi during January 2010 to January 2011. As many as 87 underwent routine examination on third month. However the other 40 did not, therefore cannot be considered for analysis. The patients were between 12 to 63 years of age. From the 87 patients, 46 (52.87%) were still considered in a hyperthyroid condition, 20 (22.98%) were hypothyroid, and 21 (24.13%) were euthyroid. It means about 47.11% patients have good response on third month. From the 46 who were a hyperthyroid condition, a second ablative therapy were done on 43 patients, while the other 3 did not get ablative therapy due to improvement of clinical state so they need more evaluation before getting second radioablation therapy.

**Conclusion**: Further studies regarding fixed dose I-131 therapy in Indonesia are still needed. There are other factors that influence the success of therapy, therefore theurapeutic response should be evaluated.

P-032: Influence of Metastases Characteristic to Survival Rate in Papillary Thyroid Carcinoma

**N. Nopriwan**, **B. Hidayat**, **B. Darmawan**, **A. H. S. Kartamihardja**

Department of Nuclear Medicine, Hasan Sadikin Hospital, School of Medicine, Padjadjaran University, Bandung, Indonesia

**Introduction**: Differentiated Thyroid Carcinoma (DTC) is a slow growing cancer with rare occurrence of distant metastases. The median survival of DTC patient with brain metastases is 12 months. Surgical resection is suggested for this kind of patient followed by RAI therapy. We presented two cases of patients with brain metastases of Papillary thyroid carcinoma (PTC) who undergone RAI therapy and thyroid hormone suppression only. Both patients were unable to undergo surgery because of unresectable mass.

**Case 1**: A 34-year-old female patient was diagnosed with PTC with left temporal lobe and lung metastases from the first post therapy whole body scanning. At the time, the patient was given 5 times of RAI therapy with a cumulative dose of 750 mCi. The patient is still alive after 5 years follow up period.

**Case 2**: A 51-year-old female was diagnosed with PTC follicular variant with left parietal lobe metastases. The patient had already been given RAI therapy for 3 times with a cumulative dose of 450 mCi. The patient is still alive after 2.5 years follow up period.

**Discussion**: Papillary thyroid carcinoma is the most common type of differentiated thyroid carcinoma. Few reports have shown that brain metastases are a rare complication of thyroid carcinoma. It is reported that metastatic lesions from DTC may be less differentiated than primary tumor, thus not accumulating radioactive iodine. In our cases, both post-RAI therapy whole body scan showed radioiodine uptake in the brain metastatic lesion. This may be favorable factor, which is supported by the fact that there were decrease of serum thyroglobulin and antithyroglobulin antibody level.

**Conclusion**: These cases suggest that survival rate of DTC patients with brain metastases is influenced by metastatic lesion\'s ability to take radioiodine.

P-033: The Outcome of Differentiated Thyroid Carcinoma Patients with Lung Metastases after Radiothyroablation with Iodine-131G

**Gunawan**, **B. Hidayat**, **B. Darmawan**, **A. H. S. Kartamihardja**, **J. S. Masjur**

Department of Nuclear Medicine, Hasan Sadikin Hospital, School of Medicine, Padjadjaran University, Bandung, Indonesia

**Background**: Thyroid cancer is the most common endocrine neoplasm. RAI therapy has been widely used for metastatic differentiated thyroid cancer (DTC). Metastases sites of DTC are lung and bone respectively. The aim of this study was to evaluate outcome of RAI therapy in lung metastatic DTC regarding its pattern and survival rate.

**Materials and Methods**: DTC patients with lung metastases were enrolled from 2005 -- 2010. The subjects were divided into two groups based on uptake pattern of metastatic lesion: macro and micronodule. Outcome of RAI therapy was evaluated by serum thyroglobulin measurement and visually radioiodine uptake changes on post RAI therapy whole body scan or diagnostic I-131 whole body scan with minimal one year of follow up period.

**Results**: There were 286 patients of DTC from 2005 -- 2010, 15 of them had lung metastases (age 9 -- 61, mean 43.5; 13 female and 2 male). Histopathology result showed papillary thyroid cancer (PTC) in 11 patients and follicular thyroid cancer (FTC) in 4 patients. From all patients, there were 11 patients showing lung metastases and 4 patients showed both lung and bone metastases. Micronodules were found in 10 of 11 patients with lung metastases and 2 of 4 patients with both lung and bone metastases. Most of micronodules (9/11 and 2/4) showed decreased serum thyroglobulin level and radioiodine uptake. Two patients showed no metastatic lesions on their last follow- up scan result (one patient in 2.5 years, while another patient in 6 years after their first radioiodine treatment).

**Conclusion**: Micronodules metastatic lesion show better response from RAI therapy.

P-034: Assessment of Organification Defect in Thyroid Gland in Children with Goitrous Hypothyroidism

**A. Narasimhan**

Department of Nuclear Medicine, G.K.N.M Hospital, Coimbatore, India

**Aim**: To assess the utility of Perchlorate discharge test using Gamma camera in Hypothyroid children with increased trapping function in Tc99m Thyroid scan.

**Materials and Methods**: The study included 16 patients from June 2009 to June 2011. They were in the age group of 22 days to 15 Years. 6 were males and 10 were Females. All patients underwent Tc 99m Thyroid scan prior to the study which showed enlarged thyroid gland with increased trapping function (Tc99m uptake - \> 4%). 6 Patients were not started on Tablet Thyroxin prior to the study and rest of the patients had stopped Thyroxin for 1 month prior to the study. 8 patients had elevated levels of Antimicrosomal antibody. All patients were administered between 90 to 125uCi of I-131 orally and static images for 1 minute were acquired after 2 hours. A standard with similar activity was prepared and static images were taken for similar time intervals. ROI was drawn over the thyroid region and around the activity area in the standard images and counts were obtained. % Tracer uptake by the Thyroid gland was calculated.1 Gram of potassium perchlorate was then administered orally and images were acquired at varying time intervals up to 2 hours. % uptake by the thyroid gland in the 2-hour post perchlorate image was calculated. A reduction in tracer uptake in the post perchlorate images by \> 10 % as compared to the pre-perchlorate image was considered as positive.

**Results**: Out of 16 patients, 13 patients had positive post perchlorate test which is suggestive of organification defect in the Thyroid gland. The remaining 3 patients had Iodine deficiency or Iodine avid Goiter as there was no reduction in thyroid uptake in post perchlorate images. Out of 13 patients, 8 patients had elevated Antimicrosomal antibodies which were suggestive of congenital hypothyroidism.

**Conclusion**: Perchlorate discharge test using Gamma camera (in centers where thyroid probe is not available) is useful in diagnosing organification defects in the thyroid gland. Perchlorate discharge test using gamma Camera should be routinely done in hypothyroid children with increased trapping function in the thyroid scan as these patients require lifelong thyroxin supplementation.

P-035: NaI-131 Radioablation for Well-differentiated Thyroid Cancer at Dr. Hasan Sadikin General Hospital

**D. Nugraha**, **B. Darmawan**, **A. H. S. Kartamihardja**

Department of Nuclear Medicine, Hasan Sadikin Hospital, School of Medicine, Padjadjaran University, Bandung, Indonesia

**Background**: Thyroid cancer is the most common cancer among all endocrine malignancies. The incidence of thyroid cancer range 1.2 and 2.6 in men and from 2.0 to 3.8 in women per 100.000 individual with wide variability between different countries. The aim of this study was to evaluate the usefulness of NaI-131 radio ablation for well- differentiated thyroid cancer at Dr. Hasan Sadikin General Hospital.

**Materials and Methods**: This study was a retrospective study. Subjects were grouped into two groups based on histopathology finding, papillary thyroid carcinoma (PTC) and follicular thyroid carcinoma (FTC). All subjects received 2960 - 9250 MBq NaI-131 and isolated. Following up was done at 6 and 12 months after radio ablation by using Thyroglobulin (Tg), Antithyroglobulin antibody (ATA) serum level and diagnostic whole body scan. The criteria of good response if Tg level \< 3 ng/mL, negative ATA and negative whole body scan.

**Results**: During period of time July 2008 - July 2009, there were 126 subjects underwent for NaI-131 radio ablation, 24 (19%) were male and 102 (81%) female, aged 16 - 84 years. Good response was observed in 12 (9.5%), no response in 52 (41.3%), while 62 (49.2%) dropped out. The highest incidence 57 (45.3%) was occurred in the age group of 45-64 years and the lowest incidence 7 (5.6%) was in the age group of 65-84 years. Based on histopathological, there were 92 (73%) PTC and 34 (27%) FTC.

**Conclusion**: The incidence of well-differentiated thyroid cancer among females is higher than males and the age predilection is between 45-64 years old. Based on histopathological finding PTC is the most common malignancy in the thyroid gland. After a follow-up for a year, large numbers are found to be unresponsive. Further evaluation should be done to find out very high drop out patients.

P-036: Significance of Elevated Anti Thyroglobulin Antibody Levels in Differentiated Thyroid Cancer Patients

**J. Irfan**, **M. A. Khan**, **S. Fatima**

Nuclear Medicine, Nuclear Medicine Oncology and Radiotherapy Institute, Islamabad, Pakistan

Differentiated (papillary and follicular) thyroid carcinoma (DTC) is generally characterized by an indolent course with low morbidity and mortality and is among the most curable cancers The long term survival of differentiated thyroid cancer warrants the long term follow up follow-up of patients with DTC. In this study the significance of increased anti Thyroglobulin antibody in long term follow of thyroid cancer patient was studied. Total of 56 patients (37 females and 19 males, mean age: 46.9±23.1) were enrolled as study group. All patients had diagnosis of low-risk thyroid cancer. After total thyroidectomy all patients had baseline Thyroglobulin, Anti Thyroglobulin antibodies and neck ultrasound. All patients were given ablative dose of I-131 when serum TSH was \> 30 ng/ml. Patients were followed up 6 monthly with I-131 whole body scan, Thyroglobulin, Anti Thyroglobulin antibodies and neck ultrasound. Successful ablation was defined as minimal or no neck uptake on I-131 WB scan, no remnant tissue on thyroid USG with Tg levels \< 2 ng/ml and Anti-Tg \< 20 ng/ml when TSH30 mIU/ml.

**Results**: In our study group 42 out of 56 patients were re-evaluated at 6 months after therapy. Whole-body I-131 (WB) scan, thyroid ultrasonography (USG), Tg, anti TG Ab measurements were performed at each follow-up visit. Out of total study population 24 patients had raised baseline Anti Thyroglobulin antibody levels. Serial follow up in all 24 showed gradual decline in Anti Thyroglobulin antibody levels with successive ablative therapies. Out 32 remaining patients 18 developed subsequent rise in Anti Thyroglobulin antibody levels which was treated with I-131 treatment dose with good response to therapy in 10 cases. Out of thse 18 patients 3 had negative whole body scan normal Tg and elevated anti thyroglobulin antibody levels. PET-CTof these patients showed FDG avid lesions. Based on the above study it was concluded that Anti Thyroglobulin antibody levels in DTC patients carry a significant clinical significance.

P-037: Rare Case of Metastasis to Pituitary from follicular Thyroid Carcinoma

**B. M. Magsombol**, **S. P. Thang**, **A. K. Padhy**

Department of Nuclear Medicine and PET, Singapore General Hospital, Singapore

**Background**: Pituitary metastasis occurs in only 1-3% of patients with malignant tumors and is considered a rare occurrence. Breast cancer is the most common primary tumor that metastasizes to the pituitary, followed by lung malignancy. Most of the patients with pituitary metastases are asymptomatic and therefore differentiation of pituitary metastases from other primary tumors is often difficult both clinically and radiologically.

**Summary**: A 64-year-old woman presented with 15-year history of euthyroid multinodular goiter and background of left renal cell carcinoma treated with radical nephrectomy was admitted with non-specific symptoms of cough, breathlessness, and diarrhea, loss of appetite and loss of weight over several weeks. CT neck of thorax, abdomen and pelvis was performed during her inpatient stay showed multiple findings of an enlarged pituitary fossa mass, asymmetric enlarged thyroid lobe (left more than right) compressing and narrowing the trachea, large lytic lesion at L4 vertebral body, and two discrete small pulmonary nodules. Areas of increased tracer uptake were seen at the right proximal humerus, L3-L5 vertebrae and subtrochanteric region of the left femur. Prior to discharge, the patient underwent L4 vertebral body biopsy, which revealed a metastatic carcinoma. After discharge, patient presented again to A&E with bitemporal hemianopia. Repeat MRI scan showed increased in pituitary mass size with increased bowing and distortion of the optic chiasm, as well as indentation on the floor of the third ventricle. Following this, she underwent a total thyroidectomy and a trans-sphenoidal resection of the pituitary mass. Histopathology was officially signed out as both papillary and follicular thyroid carcinoma whilst that of the resected pituitary tumor was that of metastatic follicular thyroid carcinoma. Post therapy I-131 whole body scan after oral administration of 250mCi of radioiodine showed functioning metastases in the region of the pituitary fossa, left parotid region and anterior neck.

**Conclusion**: Although pituitary metastasis is a rare incidence, this should be excluded in patients with hypopituitary symptoms and known thyroid cancers. Radioiodine ablation is highly indicated after a pituitary metastasis resection as complete tumor resection may not be possible by surgery alone.

P-038: Efficacy of I131 in the Treatment of Differentiated Thyroid Carcinoma: Results of 655 Patients at the Nuclear Medicine and Oncology Center Bach Mai Hospital

**M. T. Khoa**, **T. D. Ha**, **Phn S. An**, **N. T. Trang**, **N. T. The**, **T. H. Binh**, **D. X. Truong**, **T. K. Mai**, **D. H. Tran**, **Phan Sy An**

The Nuclear Medicine and Oncology Center, Bach Mai Hospital, Hanoi, Vietnam

**Background**: According to IAEA recommendations, I131 has been used in the management of patients with differentiated thyroid carcinoma (DTC) in Vietnam since 1998. Previous clinical experience gained from treatment of large number of Vietnamese DTC patients with I131 was limited. This study is designed to evaluate the clinical outcomes of I131 therapy and thereby to define the role of I131 in the treatment of DTC.

**Materials and Methods**: From January 2002 to August 2009, 655 DTC patients were treated with I131. Location: The Nuclear Medicine and Oncology Center, Bach Mai Hospital, Hanoi, Vietnam. Retrospective (from January 2002 to January 2008) and prospective research. All patients were diagnosed with DTC (histopathological confirmation) underwent total thyroidectomy and lymphadenectomy and followed with I131 treatment were reported every 1, 3 months after treatment. Patients were excluded who were suspected of having 1) TSH \< 30 mU/ml, 2) currently using iodine product, 3) renal and liver failure, 4) pregnancy or breast feeding, 5) lost data. Radiopharmaceuticals: NaI liquid or capsule.

**Results**: The male: female ratio was 1:4. The mean age was 41,29 ± 15,73 and 40,05 ± 13,65 in male and female respectively, with majority being \< 45 years old (60,8%). Subjects included papillary 82,9%, follicular 7,9%, mixed 9,2% types. I131 doses were 30mCi, 50mCi, and 100 mCi. If metastases were discovered, the patient could be treated with higher doses and several times. Changes in remnant thyroid volume, I131 scan, Tg and anti Tg level were evaluated. Histopathology types, remnant thyroid volume, I131 concentration are significant prognostic factors. Ablation success rate after surgery: 33,3 %, 60,1% 79,2% in 30mCi, 50mCi, 100 mCi subgroup respectively. At 6th month after treatment, all the parameters were reduced remarkably and the vital laboratory tests (blood count, liver and renal function) were normal. Complete response 18,3%, partial response 58,3%, poor response 20% and restraint 3,4%. There is no severe complications even in subgroup who have been treated several times with high cumulative dose \> 300 mCi.

**Conclusions**: The Nuclear Medicine and Oncology Center has successfully applied radioiodine therapy for DTC patients and the outcome is promising. Papillary thyroid cancer has better response than follicular and mixed type. I131 is a safe and effective treatment and can be used for remnant ablation (after thyroidectomy), for recurrent and metastatic DTC with good effects and acceptable side effects.

P-039: Radionuclide Therapy in Russia: A Status Report from the Largest Radionuclide Therapy Centre in Russia

**V. Krylov**, **A. Tsyb**

Department of Radionuclide Therapy, Medical Radiological Research Center, Obninsk, Russia

Russia is a pioneer in peaceful use of atomic energy. In 1954, the first ever Obninsk NPP came into operation. In the 1950s, the USSR assigned top priority to nuclear development, however a sequence of adverse events such as Chernobyl accident, collapse of the Soviet Union, painful economic adjustment, has thrown Russia back. The nuclear renaissance has prompted a renewed interest in peaceful nuclear technology, particularly in medicine. This is a thriving field for international cooperation, research and know-how development, and an attractive investment opportunity. MRRC is the largest Radionuclide Therapy Centre in Russia. In the following 2012 it will celebrate the 50-year-old anniversary. MRRC consist of three big so-called Sectors: Clinical Radiology and Nuclear Medicine, Experimental Radiology, Radiation Epidemiology. Sector of Experimental Radiology is experimental facilities to carry out fundamental and experimental investigations. Sector of Radiation Epidemiology focuses their investigation in the field of radiological protection, health effects of radiation. Sector of Clinical Radiology and Nuclear Medicine is the biggest. It has the hospital on 400 beds. In the hospital there is a large diagnostic complex, including SPECT, MRI, CT and set of laboratories, pathology and clinical departments, such as Radionuclide Therapy, Radiation and Surgical Treatment, Radiation Therapy, Radiosurgery, Hematologic, Urologic, Gynecologic diseases, Chest and Breast Cancer and others.

The Radionuclide Therapy department is the largest in Russia. They began using radiotherapeutics about 40 years ago. Trends and Methods of Radionuclide Therapy in MRRC: (1) Radioiodine Therapy in differentiated thyroid cancer (131I): MRRC treats more than 1500 thyroid cancer patients a year (ablation + metastases treatment). Over 8000 patients have received radioiodine in the past five years. Treatment of lung metastases from thyroid cancer result in complete response in 71.4% partial response -22.2%, no effect -6.3%. Follow Up Time: 10 - year Survival Rate 79.3%. (2) Radioiodine Therapy for thyrotoxicosis (131I): More than 700 patients a year received radioiodine. Over 3000 patients have received radoiodine in the past five years, 90% of them are cured of thyrotoxicosis. (3) Radionuclide therapy for bone metastases (153Sm, 89Sr): Annually more than 150 patients received radiotherapeutics, such as 89Sr chloride as competitive antagonist to Calcium and domestic therapeutic Samarium -153 Oxabiphore, RF Patent No 2162714 dd 20.06.00. Effectiveness of Russian product meets international standards. Permanent pain relief, slower progression, lower intake or no analgesic medication, better quality of life are resulted in the treatment with the above therapeutics. Clinical effect demonstrates in 60-80% of patients. Best results were obtained in patients with breast and prostate cancer. (4) Prostate Cancer Interstitial Radiation Therapy (Brachytherapy): Effectiveness: 76% - 92% depending on the progression stage and prognosis. (5) 252Cf - brachytherapy: exclusive advanced technology of treatment of tumors of oral cavity. (6) Innovative drugs under development: 188Re OEDP-- OxiEthylidenDiPhosphonate and 188Re --zoledronate to treat patients with bone metastases. An entire pharmaceutical line is conceivable for interstitial, intracavitary, and systemic therapy both in oncology, rheumatology and cardiology. Now Russian Government began to pay much attention to the development of nuclear medicine in the country. This moment is very convenient for intensification of international cooperaion in the field of nuclear medicine. MRRC is a good and powerful platform for development of such cooperation.
